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CLAIMS 



What is claimed is: 



A compound of formula I: 




wherein 

R' R 2 , R 3 , R\ R 7 , R 8 , R 9 , and R 10 are each independently hydrogen, 
carboxy, tetrazolyl, -S0 2 Oh] -PO(OH) 2 , -B(OH) 2 , (C r C 6 )alkyl, (C 3 -C^ycloalkyl, 
(C 3 -C 6 )cycloallcyl(C r C 6 )alkyl, (C^alkenyl, (C 2 -Q )alkynyl, (C r C 6 )alkoxy, 
halo(C r Q)alkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkanoyl, (C r C 6 )alkanoyloxy, 
(C r C 6 )alkoxycarbonyl, cyano, halo, -CONRA, -NR.R* -SR., aryl, heteroaryl, 
aryl(C r C 6 )alkyl, diaryl(C r C 6 )alkyl, or heteroaryl(C r C 6 )alkyl, wherein any aryl or 
heteroaryl may optionally be substituted with 1 , 2 or 3 substituents selected from the 
group consisting of halo, hydroxy, (C,-C 6 )alkoxy, (C,-C 6 )alkyl, (C-C^ycloalkyl, 
(C^cycloalkyKC.-C^alkyl, (C,-C 6 )alkanoyl, (C r C 6 )alkanoyloxy, (C r 
C 6 )alkoxycarbonyl, cyano, nitro, trifluoromethyl, trifluoromethoxy, and carboxy; 

R 5 is carboxy, tetrazolyl, (C r C 6 )alkoxycarbonyl, -S0 2 OH, -B(OH) 2 , 

or -PO(OH) 2 ; 

R 6 is hydrogen, (C,-Q)alkyl, (C 3 -Q)cycloalkyl, (C 3 - - 
C 6 )cycloalkyl(C r C 6 )alkyl, aryl, aryl(C r C 6 )alkyl, heteroaryl, heteroaryKC-C^lkyl, 
(C,-C 6 )alkoxycarbonyl, or (C,-C 6 )alkanoyl; 
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X is absent (a direct or single bond connects C, and C<), oxy (-0-), 
thio (-S-), sulfinyl (-SO-), sulfonyl (-SO r ), «r. seleno P(R >' ° r 

-NCR,,)-, wherein R x is hydrogen, (C r C 6 )alkyl, (C, -Q)alkanoyl, aryl, 
aryl(C r C 6 )alkyl, (C r C 6 )alkoxycarbonyl, or aryl(C r C 6 )alkoxycarbonyl; 

each R, R„ and R, is independently hydrogen, (C,-C 6 )alkyl, (Cj- 
Q)cycloalkyl, (Q-C^lkenyl, (C.-Qalkynyl, aryl, heteroaryl, benzyl, or phenethyl; 

each R^ or Rj is independently hydrogen, (C,-C 6 )alkyl> 
(C3-C 6 )cycloalkyl, (Q-C^alkenyl, (Q-CJalkynyl, (C r C 6 )alkanoyl, aryl, heteroaryl, 
benzyl, or phenethyl; or R. and R, together with the nitrogen to which they are 
attached are triazolyl, imidazolyl, oxazolidinyl, isoxazolidinyl, pyrrolyl, 
morpholino, piperidino, pyrrolidino, pyrazolyl, indolyl, or tetrazolyl; 

R, and R, are each independently hydrogen, carboxy, (C,-C«)alkyl, 
(C 3 -C 6 )cycloalkyl, (C^cycloalkyKC.-C^alkyl, (Q-C 6 )alkenyl, (Q-Q )alkynyl, 
(C t -C 6 )alkoxy, halo(C,-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, (C,-C 6 )alkanoyl, (C,- 
C 6 )alkanoyloxy, (C.-C^alkoxycarbonyl, cyano, halo, -CONR^, -NR,^, -SR., aryl, 
heteroaryl, aryl(C r C 6 )alkyl, or heteroaryKC.-C^alkyl, wherein any aryl or heteroaryl 
m ay optionally be substituted with 1, 2 or 3 substituents selected from the group 
consisting of halo, hydroxy, (C r C 6 )alkoxy, (C,-C 6 )alkyl, ^cycloalkyi, (C 3 - 
Q)cycloalkyl(C r C 6 )alkyl, (C r C 6 )alkanoyl, (C r C 6 )alkanoyloxy, (C r 
Q)alkoxycarbonyl, cyano, nitro, trifluoromethyl, trifluoromethoxy, and carboxy; or 
Rf and Rg together are oxo (=0) or thioxo (=S); 

each R*, R* and R,„ is independently hydrogen, (C.-C^alkyl (C,- 
Q)cycloalkyl, (C 2 -Q)alkenyl, (Q-C^alkynyl, aryl, heteroaryl, benzyl, or phenethyl; 
and 

each Rj or Rt is independently hydrogen, (C.-C^alkyl, 
(C 3 -C 6 )cycloa.kyl, (C 2 -C 6 )alkenyl, (Q-C^alkynyl, (C r C 6 )alkanoyl, aryl, heteroaryl, 
benzyl, or phenethyl; or R, and R, together with the nitrogen to which they are 
attached are triazolyl, imidazolyl, oxazolidinyl, isoxazolidinyl, pyrrolyl, 
morpholino, piperidino, pyrrolidino, pyrazolyl, indolyl, or tetrazolyl; 
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2. 



or a pharmaceutical acceptable salt or prodrug thereof; 

i ,_. A fRi p 2 R 3 R 4 R 9 , and R 10 is carboxy, 
wherein at least one ot R , K , K ,1*., ^ . <" 

tetrazolyl, -SO,OH, -P01OH),, or -B(OW) 2 . 

The compound of claim . wherein R', R', R J » R 4 » *• -* R " 

1 each independendy hydrogen carboxy, .ebazolyl, -SO^H, -rO(OH)„ (C,- 
C ( >atkyl, (C-OcydodM, (Wcloa.kyKC^alhyUC-Oa.kanoyl, cyano, 
halo -NR.R* aryl, heteroaryl, aryl(C,-C,)alkyl, diaryl(C,-Cs)alkyl, or hetetoaiyKCi- 
C^kyl, wherein any aryl or heteroaryl may optionaUy be suba.iht.ed win, 1, 2 or 3 
subs.i.ue„ B se.ee.ed torn .he group consisting of halo, hydroxy, <C,-C ( )alk„xy, (C,- 
C )a.kyl (C-Ocyoloalkyl, (C.-CJcyc.oalkyKC.-QalM, (C.-Qalkanoyl, (C,- 
Q)alkanoyloxy, (C,-C ( )alkoxycarbonyl, cyano, ni.ro, trifluoromelhyl, 
trifluoromethoxy, and carboxy. 

3 The compound of claim 1 wherein R', R>, R\ X. R', *°, R', and R- 

are each independenuy hydrogen, corboxy, .euazolyl, (C,-C ( )a.ky., (C,-Q)alkoxy, 
( C,- C< )alkanoy,,cyano,ha.o,ary,, or heteroaryl, wherein any ary. or hCero^y. may 
optionally be subs.i.u.edwi.h l,2or3 subsutuents se.ec.ed from the group 
consisting of halo, hydroxy, (C,-C 6 ,alkoxy, (C.-Olky!, (C,-C ( )alkanoy>, (C,- 
CJalkanoyloxy, (C,-C«)alkoxycarbony>, cyano, mho, ttifluoromeuryl, 
trifluoromethoxy, and carboxy. 

4 . The compound of claim I wherein R> is carboxy, tetrazolyl, 

( Cl -C 6 )alkoxycarbonyl, -S0 2 OH, or -PO(OH) 2 . 



5. 



The compound of claim 1 wherein R 5 is carboxy. 



6 The compound of claim 1 wherein R 6 is hydrogen, (C r C 6 )alkyl, aryl, 

aryl(C 1 -C 6 )alkyl, diaryl(C r C 6 )alkyl, or (C r C 6 )alkanoyl. 
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7. The compound of claim 1 wherein X is absent 

8. The compound of claim 1 wherein X is oxy, thio, sulfinyl, sulfonyl or 

-Nog-. 

9. The compound of claim 1 wherein X is -C^RfXR,)-. 

10. A compound of formula II: 



R4 




wherein 

R 1 , R\ R 3 , and R 4 , are each independently hydrogen, carboxy, tetrazolyl, - 
S0 2 OH, -PO(OH) 2 , (C r Q)alkyl, (C 3 -C 6 )cycloalkyl, ^-C^cycloalkyiCQ-C^alkyl, 
((VC 6 )alkenyl, (C r Q )alkynyl, (C r C 6 )alkoxy, halo(C r Q)alkyi, hydroxy(C r 
C 6 )alkyl, (C r C 6 )alkanoyl, (Q-CJalkanoyloxy, (C,-C 6 )alkoxycarbonyl, cyano, halo, 
-CONRJR^ -NR c R d , -SR., aryl, heteroaryl, aryl(C r C 6 )alkyl, or heteroaryl(C r 
C 6 )alkyl, wherein any aryl or heteroaryl may optionally be substituted with 1, 2 or 3 
substituents selected from the group consisting of halo, hydroxy, (C r C 6 )aIkoxy, (C r 
C 6 )alkyl, (C 3 -Q)cycloaIkyl, (C 3 -C 6 )cycloalkyl(C r C 6 )alky[, (C r C 6 )alkanoyf,(C r 
C 6 )alkanoyloxy, (C,-C 6 )alkoxycarbonyl, cyano, nitro, trifhioro methyl, 
trifluoromethoxy, and carboxy; 

R 5 is carboxy, tetrazolyl, (C,-C 6 )alkoxycarbonyl, -S0 2 OHor . 

-PO(OH) 2 ; 
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R 6 is hydrogen, (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C3- 
C 6 )cycloalkyl(C r C 6 )alkyl, phenyl, benzyl, (C r Q)alkoxycarbonyl, (C,-C 6 )aIkanoyI, 
or phenethyl; 

X is absent, oxy (-0-), thio (-S-), sulfmyl (-SO-), sulfonyl (-SO r ), 
-CCRf)^)-, or -N(R X K wherein R x is hydrogen, (C r C 6 )alkyl, (C x -€ 6 )alkanoyI, 
phenyl, benzyl, or benzyloxycarbonyl; 

each R a R^ and R^ is independently hydrogen, (C r C 6 )alkyl, (C3- 
Q)cycloalkyI, (Cj-QJalkenyl, (C2-C 6 )alkynyl, aryl, heteroaryl, benzyl, or phenethyl; 

each R,. or Rj is independently hydrogen, (C r C 6 )alkyl, 
(C 3 -C 6 )cycloalkyl, (C2-C 6 )alkenyl, (Q-CJalkynyl, (C r C 6 )alkanoyl, aryl, heteroaryl, 
benzyl, or phenethyl; or R<. and R^ together with the nitrogen to which they are 
attached are triazolyl, imidazolyl, oxazolidinyl, isoxazolidinyl, pyrrolyl, 
morpholino, piperidino, pyrrolidino, pyrazolyl, indolyl, or tetrazolyl; 

R f and Rg are each independently hydrogen, carboxy, (C,-C 6 )alkyl, 
(C 3 -CJcycloalkyl, (C 3 -C 6 )cycloalkyl(C r C 6 )alkyl, (C r C 6 )alkenyI, (Q-Q )alkynyl, 
(C r C 6 )alkoxy, halo(C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkanoyl, (C r 
C 6 )alkanoyloxy, (C r C 6 )alkoxycarbonyl, cyano, halo, -CONR,^, -NR i R k , or -SR m , 
aryl, heteroaryl, aryl(C r C 6 )alkyl, or heteroaryl(C r C 6 )alkyl, wherein any aryl or 
heteroaryl may optionally be substituted with 1, 2 or 3 substituents selected from the 
group consisting of halo, hydroxy, (C r C 6 )alkoxy, (C,-C 6 )alkyl, (Cj-C 6 )cycIoalkyl, 
(C 3 -C 6 )cycioaIkyl(C r C 6 )alkyl, (C r Q)alkanoyl, (Q-QJalkanoyloxy, (C r 
C 6 )alkoxycarbonyl, cyano, nitro, trifluoromethyl, trifluoromethoxy, and carboxy; or 
R f and R B together are oxo (=0) or thioxo (=S); 

each R^, and R^ is independently hydrogen, (C r C 6 )alkyl, (C 3 - 
C 6 )cycloalkyl, (C r C 6 )alkenyl, (C r C 6 )alkynyl, aryl, heteroaryl, benzyl, or phenethyl; 
and 

each Rj or is independently hydrogen, (C r C 6 )alkyl, 
(C r C 6 )cycloalkyI, (C r C 6 )alkenyl, (C 2 -C 6 )alkynyl, (C r C 6 )alkanoyl, aryl, heteroaryl, 
benzyl, or phenethyl; or Rj and R*. together with the nitrogen to which they are 
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attached are triazolyl, imidazolyl, oxazolidinyl, isoxazolidinyi, pyirolyl, 
morpholino, piperidino, pyrrolidino, pyrazolyl, indolyl, or tetrazolyl; 

or a pharmaceutically acceptable salt thereof; 

wherein at least one of R l , R 2 , R 3 , and R 4 is carboxy, tetrazolyl, or - 

S0 2 OH. 

1 1 . The compound of claim 10 wherein wherein R 1 , R 2 , R 3 , and R\ are 
each independently hydrogen, carboxy, tetrazolyl, -S0 2 OH, (C,-C 6 )alkyl, (C3- 
C 6 )cycloalkyi, (C 3 -C 6 )cycloalkyl(C r C 6 )alkyl, (C r C 6 )alkoxy, halo(C r C 6 )alkyi, 
hydroxy(C r C 6 )alkyl, (C r C 6 )alkanoyl, (C r Q)alkoxycarbonyl, phenyl, benzyl, 
benzyloxy, phenethyl, cyano, mercapto, (C r C 6 )alkylthio, or halo; R s is carboxy, 
tetrazolyl, (C r C 6 )alkoxycarbonyI, or -S0 2 OH; and R 6 is hydrogen, (C r C 6 )alkyl, (C 3 - 
C 6 )cycloalkyl, (C 3 -C 6 )cycloaIkyl(C r C 6 )alkyl, phenyl, benzyl, (C r 
C 6 )alkoxycarbonyl, (C r C 6 )alkanoyI 5 or phenethyl; and X is absent 

12. The compound of claim 10 which is a compound of formula III: 




or a pharmaceutically acceptable salt or prodrug thereof. 

13, A pharmaceutical composition comprising a compound of claim 1 in 
combination with a pharmaceutically acceptable carrier. 

14. A therapeutic method for preventing or treating a pathological 
condition or symptom in a mammal which is associated with abnormal activity of a 
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metabotropic glutamate receptor, comprising administering to a mammal in need of 
such therapy, an effective amount of a compound of claim 1. 

1 5. The method of claim 14 wherein the condition is, or the symptom is 
associated with epilepsy, cerebral deficits subsequent to cardiac bypass surgery and 
grafting, stroke, cerebral ischemia, pain, spinal cord injury, head trauma, perinatal 
hypoxia, cardiac arrest and hypoglycemic damage, anxiety, neurodegenerative 
diseases, Huntington's Chorea, AIDS-induced dementia, ocular damage, 
retinopathy, cognitive disorders, Parkinson's Disease, or Multiple Sclerosis. 

1 6. The method of claim 1 4 wherein the condition results in progressive 
loss of neuronal cells and/or cellular function. 

17. The method of claim 14 wherein the condition is, or the symptom is 

associated with stroke. 

1 8 . The method of claim 14 wherein the condition is, or the symptom is 
associated with Alzheimer's disease. 

1 9. A therapuetic method to treat or manage an addiction comprising 
administering an effective amount of a compound of claim 1 to a mammal in need 
of such therapy. 

20. The compound of claim 1 comprising a detectable label. 
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